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NUCLEAR CRITICALITY SAFETY PROGRAM

FY2014 Accomplishments

» Updated on-line and down-loadable
handbook versions

* Obtained DVDs from OECD which
were mailed to all NCSP users (no
need to re-request)

- DVDs contain DICE (requested by
several NCSP users)

+ 2014 New Evaluations identified for
user convenience
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HOME

ICSBEP Handbook
ory
- Peruse Handbook
on-line
- Download or burn
a DVD image
- Request a DVD by
mall

ICSBEP Database (DICE)

- DICE User's manual
- DICE software
Dice Data Part 1
Dice Data Part 2

2012 New Evaluations
0 Na ations

2014 New Evaluations

Integral Experiments
Request (IER)

DOE Nuclear Criticality
Safety Program

International Reactor
Physics Evaluation Project

Evaluators

- ICSBEP Document
Content and Format
Guide

- ICSBEP Guide to
the expression of
Uncertainties

Partners

- OECD

- NEA

- CEA-Valduc
- IRSN

- VNIITF

- WPNCS

Page contact:

A Brief History of the CSBEP, ICSBEP and NCSP

Mr. Dae Chung
Principal Deputy
Assistant Secretary
United States
Department of Energy

Voo

Dr. Jerry McKamy
Manager
Nuclear Criticality

Safety Program

Director
Facllities Operations Division
United States
Department of Energy

huck K. Lee, lee12@linl.gov.

In 1992, the Criticality Safety Benchmark Evaluation Project (CSBEP)
was founded under the auspices of US DOE Office of Defense Programs
by Mr. Dae Chung with criticality safety experts participating from
across the US DOE Complex:

Bettis Atomic Power

e Argonne National

Laboratory Laboratory

® Hanford * Idaho National Laboratory

® Lawrence Livermore * Los Alamos National
National Laboratory Laboratory

e QOak Ridge National ® Pacific Northwest National
Laboratory Laboratory

® Sandia National ® Rocky Flats Plant
Laboratories

® Savannah River National e Y-12 Plant
Laboratory

In 1994, the CSBEP welcomed Iits first international participants from
France, Hungary, Japan, the Russian Federation, and the United
Kingdom.

In 1995, to further enhance international participation, the DOE
allowed the CSBEP to become an official activity of the Organization for
Economic Cooperation and Development (OECD), Nuclear Energy
Agency (NEA), Working Party on Nuclear Criticality Safety (WPNCS),
and the name was changed to the International Criticality Safety
Evaluation Project (ICSBEP).

In 1997, the Nuclear Criticality Safety Program (NCSP) was formally
established by DOE under the auspices of the Office of Defense
Programs.

Today, the ICSBEP remains an Important element of the US DOE NCSP
as described by Dr. Jerry McKamy in the NCSP Mission and Vision.
Current NCSP activities including ICSBEP participation are described in
the Five-Year Execution Plan.

The Lawrence Livermore National Laboratory maintains this website.

Updated: Thursday, January 15, 2015



NUCLEAR CRITICALITY SAFETY PROGRAM

FY2014 Accompllshments (contmued)

NCSP Main ‘ International Criticality Sa... * | -+

NEANSCIDOCE031X

FUND-NCERC-PU-HE3-MULT-001 &
L

# > @ ncsp.linl.gov/ICSBEP/handbook/2014_eval /new_2014_eval.html

Security/Priva

NICKEL-REFLECTED PLUTONIUM-METAL-SPHERE (\ Informatic ESE atio Dissemination (IP&D)
SUBCRITICAL MEASUREMENTS N CS P International Crltlcallty Safety Benchmark Evaluation Pro;ect

NUCLEAR CRITICAUITY SAFETY PROGRAM

NEANSCIDOC(95)031
Volume |

Evaluators PUMET-INTER 003 HOME
y ound “225‘;5(‘2:;‘:.?1.. ICSBEP Handbook
2/ 0s Alamos National Laboratory - Hist:
<Los Alamos N e Completed ICSBEP 2014 Publication Evaluations
ek roon ! on-line
AcqunRlcm_z:;':sl:ns:fvmgﬂfg:romum METAL - Download or burn Evaluation # Title
AND GRAPHITE WITH A THICK DEPLETED a DbVD image
URANIUM REFLECTOR - Request a DVD by
— ndependent Reviewer mal —:g"‘&;igf‘c PU-HE3-MULT-001 s KE| -REFLECTED PLUTONIUM-METAL- NCSP
| E Sean Walston - Password request . . _ H M T
. NI  Lowrence Livermore Natonal Laboratory September, 2014 IER-161 SPHERE SUBCRITICAL MEASUREMENTS e
LABORATORY ICSBEP Database (DICE)
ZPR-3 ASSEMBLY 58: A CYLINDRICAL
iehara W Le . - DICE User's manual PU-MET-INTER-003
. RNnra MI.:.: t @ ﬁg{'lg‘:al T OICE st U W ASSEMBLY OF PLUTONIUM METAL AND K\
rgonne National Laboratory L '
NEANSC/DOC(95)03/1 Internal Reviewer Laboratories Dice Data Part 1 September 2014 IE R'21 5 GRAPHITE WITH A THICK DEPLETED NCS?
otume James A Morman Dice Data Part 2 J URANIUM REFLECTOR
PUMETNTER 001
Independent Reviewer 2012 New Evaluations PU-MET-INTER-004 ZPR-3 ASSEMBLY 59: A CYLINDRICAL (\
Lowrenge Loaerine Percher  tory 5313 :ew Eva:"agms 3.2MB.pdf |[ER-221 ASSEMBLY OF PLUTONIUM METAL AND NCSP
e — September, 2014 GRAPHITE WITH A THICK LEAD REFLECTOR
LIVERMORE Integral Experiments
- : NATION? =
ACYLINDRICALZ:';SSEAI\VISESLEYMOB::IfSTONIUM METAL L)\\BT;::::‘;L[;RY REQUESC (IER) w ARRAYS OF UOZ Puoz PHENIX PINS
AND GRAPHITE WITH A THICK LEAD REFLECTOR DOE Nuclear Criticality 13.6MB.pdf CONTAINING 26 wt.% OF PLUTONIUM

Safety Program September, 2014 (2*%u/Pu=19 wt.%) NITRATE SOLUTION
International Reactor

Physics Evaluation Project = SUB-LEU-COMP-THERM-002 SUBCRITICAL LOADING CONFIGURATIONS

valuator ’ !
i, : Lzl OF THE IPEN/MB-01 REACTOR "pen
Argonne National Laboratory ﬁgggﬁal | Evaluators September, 2014
James & worman Lahoratories - ICSBEP Document

Content and Format

Independent Reviewer Guide Return to the previous page.
Catherine Percher - ICSBEP Guide to
Lawrence Livermore National Laboratory the expression of

Uncertainties

Partners

- OECD
- NEA
- CEA-Valduc

Page contact: Chuck K. Lee, lee12@linl.gov.

The Lawrence Livermore National Laboratory maintains this website. 4
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FUND-NCERC-PU-HE3-MULT-001

* Nickel-Reflected Plutonium Metal Sphere Subcritical Measurements
(IER-161)

7 configurations reflected by 0, %", 17, 1.57, 27, 2.5” and 3” of Ni

« Confirmatory measurements and analysis by LLNL (IER-263)

| |
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PU-MET-INTER-003

« ZPR-3 Assembly 58: A Cylindrical Assembly of Plutonium Metal and
Graphite with a Thick Depleted Uranium Reflector
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S=SAFETY ROD C= CONTROL ROD Fig. 1. Core Drawer Loading for Assembly 58,
Fig. 2. Reference Core Loading for Assembly 58. ANL Neg. No. ID-103-2990.
ANL Neg. No. ID-103-2988,
Code XS As-Built k-eff RZ Benchmark k-eff Transformation Bias Ak-eff
MCNP5 ENDFB7.1 (NJOY) 1.00357(4) 0.98785(4) -0.01572(6)
COG11.1 | ENDFB7.1 (NJOY) 1.00326(5) 0.98495(3) -0.01831(6)
COG11.1 | ENDFB7.1 (PREPRO) 1.00482(3) 0.98682(3) -0.01800(4)

Experimental k-eff = 1.0002 +/- 0.0015. Experimental k-eff = 0.9995 +/- 0.0015 when corrected to as-built model.
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PU-MET-INTER-004 a

Argonne
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ZPR-3 Assembly 59: A Cylindrical Assembly of Plutonium Metal and
Graphite with a Thick Lead Reflector e
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Figure 1-6. Loading Patter for ZPR-3/59 Normal Core Drawer Master 59-1-100.
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Fig. 3. Reference Core Loading for Assembly 59,
ANL Neg. No. ID-103-A2026.

Figure 1-7. Loading Pattern for ZPR-3/59 Normal Drawer Master 59-2-100.

As-Built k-eff XYZ Benchmark k-eff Transformation Bias Ak-eff
MCNP5 ENDFB7.1 (NJOY) 0.99646(5) 0.97009(5) -0.02637(7)
COG11.1 ENDFB7.1 (NJOY) 0.99662(7) 0.97039(3) -0.02623(8)
COG11.1 ENDFB7.1 (PREPRO) 0.99858(5) 0.97250(3) -0.02608(6)

Experimental k-eff = 1.0008 +/- 0.0020. Experimental k-eff = 0.9946 +/- 0.0024 when corrected to as-built model.



FY2015 Work in Progress

NUCLEAR CRITICALITY SAFETY PROGRAM

« Two new NCSP evaluations scheduled for ICSBEP 2015

A-32.1 IER208: 7uPCX 0.800 cm Pitch, Variable Depth Pure Water Moderator A-42.1 IER 126: SILENE Benchmark Measurements for Criticality Accident Alarm System
Experiments (2013-1r) Analyses (2011-1f)
Requestor: Gary A. Harms Requestor: Thomas M. Miller
CedT Lead: Gary A. Harms Primary Investigator: Thomas M. Miller
I Priority Need: CP Priority Need: CP

ER 208 - 7uPCX 0.800 om
Pitcn, Variable Depth Pure
Water Modorator Experiments
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LEU-COMP-THERM-096

PARTIALLY-REFLECTED WATER-MODERATED SQUARE-PITCHED
U(6.90)0, FUEL ROD LATTICES WITH 0.67 FUEL TO WATER VOLUME
RATIO (0.800 CM PITCH)

Evaluator
Gary A. Harms
Sandia National Laboratories
Internal Reviewer Sandia
National
John A. Miller Laboratories

Sandia National Laboratories

Independent Reviewer

Nicolas Leclaire
Institut de Radioprotection et de Sireté Nucléaire, IRSN

IRSH

INsTITUT
DE RADIOPROTECTION

ReuELRESORETE NUCLEATRE

Page 1 of 188 Dute: Seplember 30,2015

NEUTRON ACTIVATION AND THERMOLUMINESCENT DETECTOR RESPONSES TO A BARE
PULSE OF THE CEA VALDUC SILENE CRITICAL ASSEMBLY
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Soon S. Kim
. LAWRENCE Lawrence Livermore National Laboratory
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NATIONAL
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Independent Reviewers
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Sylvain Beytout
I R “ Institut de Radioprotection et de Sareté Nugléaire
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Plans for FY-2016

New NCSP evaluations for FY-2016
IER126 (additional configurations)
IER151 (NCT #2)
IER160 (BeRP/W)
Flattop (supports IER252)
Class Foils with Lucite (supports ND and T&E)

Additional legacy evaluations (if funding available)

Revisions to published evaluations
Reassessment of ZPR-6/10 uncertainties
Final Jezebel reevaluation

Godiva-lV errors

NUCLEAR CRITICALITY SAFETY PROGRAM
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In 1992, the Criticality Safety Benchmark Evaluation Project (CSBEP)
was founded under the auspices of US DOE Office of Defense Programs
by Mr. Dae Chung with criticality safety experts participating from
across the US DOE Complex:

* Argonne National Bettis Atomic Power

Laboratory Laboratory

e Hanford * Idaho National Laboratory

® Lawrence Livermore ® Los Alamos National
National Laboratory Laboratory

* Oak Ridge National * Pacific Northwest National
Laboratory Laboratory

® Sandia National ® Rocky Flats Plant
Laboratories

* Savannah River National e Y-12 Plant
Laboratory

In 1994, the CSBEP welcomed its first international participants from
France, Hungary, Japan, the Russian Federation, and the United
Kingdom.

In 1995, to further enhance International participation, the DOE
allowed the CSBEP to become an official activity of the Organization for
Economic Cooperation and Development (OECD), Nuclear Energy
Agency (NEA), Working Party on Nuclear Criticality Safety (WPNCS),
and the name was changed to the International Criticality Safety
Evaluation Project (ICSBEP).

In 1997, the Nuclear Criticality Safety Program (NCSP) was formally
established by DOE under the auspices of the Office of Defense
Programs.

Today, the ICSBEP remains an important element of the US DOE NCSP
as described by Dr. Jerry McKamy in the NCSP Mission and Vision.
Current NCSP activities including ICSBEP participation are described in
the Five-Year Execution Plan.

The Lawrence Livermore National Laboratory maintains this website.
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